In this article, we discuss the long-time dynamical behavior of the stochastic non-autonomous nonclassical diffusion equations with linear memory and additive white noise in the weak topological space
By decomposition method of the solution, we give the necessary condition of asymptotic compactness of the solutions, and then prove the existence of -random attractor, while the time-dependent forcing term ( ) ( )
Introduction
In this article, we investigate the asymptotic behavior of solutions to the following stochastic nonclassical diffusion equations driven by additive noise and linear memory: where Ω is a bounded domain in ( ) 
And suppose that the nonlinearity satisfies as follows:
( ) ( ) ( ) 1 2 , , , f x s f x u f x s = + , s ∈  and for every fixed x ∈ Ω , ( ) ( ) In addition, we assume that for s ∈  and 2 2 2
We assume that the time-dependent external force term ( )
and for some constant 0 σ > to be specified later. Equation (1.1) has its physical background in the mathematical description of viscoelastic materials. It's well known that the viscoelastic material exhibit natural damping, which according to the special property of these materials to retain a memory of their past history. And from the materials point of view, the property of memory comes from the memory kernel ( ) k s , which decays to zero with exponential rate. Many authors have constructed the mathematical model by some concrete examples, see [1] - [7] . In [8] To our best knowledge, Equation (1.1) on a bounded domain in the weak topological space and the time-dependent forcing term has not been considered by any predecessors.
The article is organized as follows. In Section two, we recall the fundamental results related to some basic function spaces and the existence of random attractors. In Section three, firstly, we define a continuous random dynamical system to proving the existence and uniqueness of the solution, then prove the existence of a closed random absorbing set and establish the asymptotic compactness of the random dynamical system finally prove the existence of -random attractor.
Preliminaries
In this section, we recall some basic concepts and results related to function spaces and the existence of random attractors of the RDSs. For a comprehensive exposition on this topic, there is a large volume of literature, see [2] [3] [19] [23]- [29] .
, and fractional power space
⋅ is the inner product and norm, respectively. For convenience, we use
Similar to [3] , for the memory kernel ( ) 
We also introduce the family of Hilbert space 
φ ω ⋅ is the identity on X;
2) ( ) (
3) ( ) [30] , [31] , [32] ) Let  be the collection of all tempered random subsets of X and ( )
attractor for φ if the following conditions are satisfied, for P-a.e. ω ∈ Ω ,
1) ( )
A ω is compact, and
2) ( ) where, the embedding 0
The Random Attractor
In this section, we prove that the stochastic nonclassical diffusion problem (2.4) has a -random attractor. First, We convert system (2.4) with a random perturbation term and linear memory into a deterministic one with a random parame- 
By the Galerkin method as in [34] , under assumptions (1.2)-(1.8), for P-a.e. ω ∈ Ω , and for all ( )
Throughout this article, we always write We first show that the random dynamical system ϒ has a closed random absorbing set in  , and then prove that ϒ is asymptotically compact. Hence, we can rewrite (3.8) as follows From the first term on the right hand side of (3.8) By using (1.6)-(1.7), we arrive at
By the young inequality, and using assumption (1.6), we see that 
On the other hand, we have
From the last term of (3.8), we obtain ( ) According to Grnowall's Lemma, we obtain , , , 0  0  2  2  2  2 , , , 
The same of the problem (3.3), we also have the corresponding existence and 1  10  1  10  1  10  1,   2  2  2  2  10  10  10  1,   0  0  2  2  2  2 , , , Hence the existence of a unique -random attractor follows from Theorem 2.1 immediately.
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